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the need tor • separate eschange wire by attaching an "t.n.ion 
wire to a guidewire to extend the length thereof. The two wire, 
.re Joined together by * crimped connector which require e 
special tool. Onco the wire, be** boon crimped, the connection 
therebetween i. permanent, and the extension wite cannot be 
re.oved except by severing it fros the guidewire. ~ 

What has been needed and heretofore unavailable is an 
extension which can be readily connected and disconnected to the 
guidewire when it is in position within the patient. The present 
invention satisfies this need. 

gtrwMAUT or T H * iivcttiom 
The present invention provides a new and improved 
guidewire system and the Method or using the saae. 

The present invention provides an extendable guidewire 
system co.prislng. (a) a main guidewire section adapted to be 
inserted into a patient's vascular system which has a .ating end 
adapted to extend out of the patient, <b) a guidewire extension 
section having a -ating end; and (c) a connection therebetween 
suitable for repetitive connections including a tubular -ember on 
the mating end of one of the guidewire sections having an open 
end. a .ale meaner on the .ating end of the other guidewire 
section which is adapted to be .anually inserted into the open end 
of the tubular -ember and means to releasably secure the two 
auctions together by frictional engagement between the tubular 
member and the male member. 

The male se.ber preferably bas an effective diameter in 
one radial dimension which is slightly larger than the inner 
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dlaaeter of the tubular portion. The .lightly larger connecting 
end of one of the guidewlre sections i. inserted into the tabular 
end ot the other guidewlre section. One or both of tha connecting 
ends are deforaed to provide an Interference or friction fit 
therebetween and thereby dctaehably •.cur. tht two guidewlre 
sections together. The two sections can b« readily separated by 
pulling the. apart. The two sections can be reconnected and 
disconnected as desired. 

These and other advantages of the invention will becoae 
■ore apparent froa the following detailed description thereof and 
the accompanying exemplary drawings. 

PRXEr PESCRIPTTOH or rm n^wr^c 

FIG. 1 is a fragmentary, centerline sectional view of an 
extendable guidewlre eabodying features of the invention, with 
parts separatedj 

TIG. 2 is a fragmentary center line view of the 
eabodlaent shown in TIG. 1 with the parts Joined j 

FIG. 3 is a crosa-aactlonal view taken along lines 3-3 
of FIG. 2; and 

FIG. 4 is a partial centerline sectional view of an 
alternative eabodlaent. 

DETAILED DBSC^PTIOM OP -put IMVBBTTOM 

As illustrated in FIG. 1-3, the guidewlre systea 10 
eabodyino features of the invention has a aain section 11 which is 
adapted to be inserted into a patient's vascular systea and an 
extension section 12 which can be connected and dieconnected to 
the aain section ll to facilitate the exchange of catheters 
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without the o««d for removing tha main section 10 Croa the 
patient's vascular system. Main guldewlre taction 11 generally 
comprises aa elongated shaft 13 with a flexible tip (not shown) at 
lta distal and and a ■■•liar diaaatar portion 14 at Its proxlaal 
end which la shaped into an undulating or sinusoidal shape. 
Ref«r«nce la made to U.S. Patant 4.538,622 (Sanson at al.) and 
U.S. Patent 4.569,347 (Friable), lor a daserlption of desirable 
guldewlre tip constructions. Extension section 12 has an 
elongated shaft 16 with saaller dlaaetar projection or post 17 at 
Its distal end. 

The connection- IB between guldewlre sections 11 and 12 
generally comprise tubular meaner 19 which Is fixed to the distal 
end of the extension section 12 and which receives intermitting 
undulating somber 14 which is on the proxlaal end of aaln section 
11. Tubular meaner 19 la nounted by suitable means such aa 
welding, brazing, suturing, by an adhesive or the like onto the 
short axial extension 17 of reduced diameter at the distal end of 
shaft 16. Axial extension or post 17 can be formed by any 
suitable means such as 
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be found in the patents cited previously. 

Extension section 12 is sufficiently long so that when 
the guldewlre •action* 11 and 12 are connected together the 
guldewlre system 10 has an overall length suitable for exchanging 
catheters without removing the main section 11 from the patient* ■ 
vascular system. With a dilatation catheter having a length en 
the order of 120-140 cm # lor example, section 11 might have a 
length of 140-115 cm, and aectlon 12 might have a length of 125- 
160 em. 

Shafts 13 and 16 and tubular member 19 can be fabricated 
from suitable material, such as stainless steel, Mitinol (S5% Mi- 
Bal. Tl>, and the lime, and each should have a diameter to allow a 
dilatation catheter to pass freely over them. It is preferable 
that the two shafts 13 and 16 be of substantially the same 
diameter In order to provide a smooth transition between them. In 
one presently preferred embodiment for use in coronary 
angioplasty, shafts 13 and 16 have a diameter on the order of 
about .36 mm (.014 inch). Either or both of tne shafts can be 
provided with a coating of polytetraf luoroethylene, which is sold 
under the trademark teflon by the DuPont Corporation, or another 
suitable low-friction material to facilitate tbe movement of the 
catheter over the wire. 

An alternative embodiment is shown in FIG. 4 wherein the 
proximal end of main guldewlre section 12 which is adapted to be 
inserted into the 
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tubular member 19 Is ' provided with a smaller 
diameter portion 30 having protrusions 31 which 
provide tho interference or friction tit to 
releasably Mcura together the sections 11 and 12 
of the guidewire systea 10. The protrusions can 
have various shapes such as the semi- spherical 
shapes shown in FIG. 4, triangular shapes . or other 
shapes which may provide a suitable fit. 

In use, the main guidewire section 11 is 
introduced into the vascular system of a patient 
with a dilatation catheter through a guiding 
catheter (not shown) and an introducer (not shown) . 
When performing coronary angioplasty, the di s ta l 
end of the guiding catheter is positioned in the 
coronary ostium, and the dilatation catheter is 
advanced so that it is just proximal to the tip of 
the guiding catheter. 

The distal tip of the guidewire is 
advanced beyond the distal tip of the dilatation 
catheter while the latter is held in place. As the 
main guidewire section 11 is advanced, it is 
rotated and steered into the selected artery. The 
guidewire tip is preferably advanced through the 
lesion and beyond it, in order to permit the 
balloon portion of the dilatation catheter to be 
positioned within the lesion over a more supportive 
section of the guidewire. Once in position, the 
main guidewire section 11 is held in place and tl*e 
dilatation catheter is advanced along it until the 
inflatable balloon thereof is within the lesion. 
Undulating end portion 14 remains outside the 
patient's body and outside any adapter which may be 
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connected to tbe proximal ond of the dilatation 
catheter. 

To exchange catheters, the main guid«wir» 
section 11 is extended by manually pressing the 
open end of tubular member 19 on the distal end of 
extension section 12 onto the undulating and 14. 
As the tubular member 19 is inserted over the 
undulating end 14, either the tubular member 19 or 
the undulating member 14 or both deform to thereby 
firmly but releasably hold the two guidewire 
sections together. The dilatation catheter can 
then be withdrawn from the patient's body over the 
extended guidewire system. 

A new dilatation ca'iheter may then be 
introduced over the extensicn section XT. and 
advanced along the main guidewire section 11 within 
the patient's body until the balloon crosses the 
lesion. Once the proximal end of the new balloon 
catheter has advanced beyond connection 18 and 
tubular end portion 19, section 12 can be removed 
by grasping the two guidewire sections 11 and 12 on 
opposite sides of the connection 18 and pulling 
them apart without disturbing the position of 
section 11 in the patient's body. As previously 
described, the interference or friction fit between 
the undulating member 14 and the tubular member 19 
should be sufficiently strong to hold the two 
guidewire sections 11 and 12 together vhile 
dilatation catheters are being exchanged, but 
should be capable of separation by a pulling force 
less than one pound. 
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The invention hu a number of important 
features and advantage*. Tha two sections of the 
guidewire can ba connactad together whenever a 
longer wire Is needed, and they can ba separated 
whenever the additional length ia not required. 
The two aections of the guidewire may be connected 
and disconnected by the physician by simply 
pressing them together and pulling thee apart. 
This can be done as needed, and no special tools 
are required either to sake the connection or to 
separate it. Thus tha catheter exchange is greatly 
simplified. 

It is apparent from the foregoing that a 
new and improved extended guidewire system and 
method of using the same have been provided. While 
the present invention has been described herein 
with the tubular connecting element fixed to the 
distal end of the guidewire extension section and 
the mala member adapted to be inserted into the 
open end of the tubular member on the proximal end 
of the main guidewire section, it is obvious that 
the tubular element on the distal end of the 
extension section may be interchanged with the male 
member on the main guidewire section. Moreover, it 
will be apparent to those familiar with the art, 
that other modifications and improvements can be 
made without departing from the scope of the 
invention as defined by the following claims. 
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4. The guldewlre extension systea o£ clala 1 wherein th« 

tubular aaaber la fixed to an end of • guldewlre section by 

welding. - - - 


S . The guldewlre extension systea of clala 1 wherein th« 

tubular aenber la fixed to an end of * guldewlre section by 
brazing. 

fi. The guldewlre extension ayatea of clala 1 wherein the 

male a ember has protrusions on the outer aurface thereof which 
engage the inner aurface of the tubular asaber to thereby 
releasahly aecure the two guldewlre sections together. 


7. The extendable guldewlre system of clala 1 wherein the 
■ale member has a dlaaetrical dimension slightly larger than the 
Inner diametrical dimension of the tubular member receiving the 
male member so thzt upon the Insertion of the male meaner Into the 
tubular member the guldewlre sections are releasably secured 
together. 

8. The extendable guldewlre aysten of clala 7 wherein the 
male aeaber Is provided with an undulated shape. 


9. The extendable guide wire system of clala 7 wherein the 

aaxlaum diametrical dlaension of the male member Is not more than 
50% greater than the Inside diameter of the tubular member. 
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